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FINAL  REPORT  ON  GRANT  NO  AFOSR-88-0108 


The  technical  program  of  the  1988  Gordon  Conference  on  Polymers  (West)  came  together 
exactly  as  outlined  in  the  proposal  requesting  support.  The  final  program  as  it  occured  is  appended. 
There  were  sixteen  speakers:  seven  from  the  US,  three  from  Israel,  two  from  West  Germany,  and 
one  each  from  Australia,  Canada,  Japan  and  the  United  Kingdom. 

While  this  Gordon  Conference  has  a  charter  to  cover  the  entire  area  of  polymers,  from 
chemical  synthesis  to  solid-state  properties,  that  is  naturally  a  difficult  goal  to  achieve.  The  guiding 
principal  in  the  organization  of  this  particular  conference  was  that  this  broad  coverage  could  be  best 
achieved  if  there  were  a  unifying  sub-theme  running  through  these  different  areas.  The  main 
sub-theme  for  this  conference  was  surfaces,  interfaces  and  microstructured  polymers. 

Wegner  opened  the  conference  with  a  lecture  poiunting  out  some  of  the  possibilities  in 
synthesizing  polymers  with  self-organizing  properties.  Current  polymer  processing  relies  mainly 
on  input  of  mechnical  and  thermal  energy  to  shape  polymers.  An  alternative  that  his  group  is 
developing  is  to  build  molecules  that  assemble  themselves  into  various  functional  structures.  Most 
of  his  examples  where  in  the  domain  of  liquid  crystalline  polymers.  Sagiv  discussed  means  of 
modifying  solid  surfaces  by  self-assembled  layers  of  adsorbed  amphiphiles. 

Stupp  has  looked  at  the  effects  of  orienting  sufaces  and  fields  on  the  organization  of  liquid 
crystalline  polymers.  This  .are  directly  related  to  applications  in  LC  displays  and  possibly  newer 
technologies.  Whitesides'  lecture  was  complementary  and  similar  to  Sagiv's.  It  was 
philosophically  similar  but  looked  at  different  chemical  systems.  Where  Sagiv’s  chemistry  was 
built  around  silane  coupling  to  silica  surfaces,  Whitesides’  was  thiols  and  disulfides  bound  to  gold 
surfaces.  Rabe,  from  Wegner's  group,  discussed  some  of  the  first  applications  of  scanning 
tunneling  microscopy  to  organic  polymers  on  surfaces. 

Horn  and  Hadziioannou,  in  separate  lectures,  described  their  efforts  to  look  at  the 
dynamics  of  very  thin  (tens  of  angstroms)  layers  of  polymer  melts,  for  example  to  measure  their 
viscosities,  which  can  be  very  much  different  from  the  viscosities  of  the  same  polymer  fluids  in 
bulk.The  application  motivating  in  part  the  IBM  work  is  lubrication  in  magnetic  recording 
equipment.  The  tool  in  both  groups  was  the  Israelachvili  surface  forces  apparatus.  Israelachvili 
himself  came  up  from  Santa  Barbara  to  chair  this  session. 


Gast  spoke  about  experiment  work  on  the  measurement  of  adsorption  and  micellization  of 
amphiphilic  polymers,  such  as  block  copolymers.  Winnik  discussed  the  applications  of 
fluorescence  spectroscopy  to  the  study  of  polymer  structure  in  colloidal  particles. 


The  lectures  of  Yu  and  of  Klein  discussed  diffusion  of  polymer  molecules  in  two  different 
interfacial  environments.  Yu’s  talk  was  on  polymers  adsorbed  at  liquid  vapor  interfaces  such  as  the 
surface  of  a  Langmuir  trough.  Klein's  was  on  interdiffusion  of  polymer  across  melt  interfaces. 


Kawasaki  discussed  the  theory  of  the  dynamic  of  phase  separation  in  polymer  blends  and 
block  copolymers.  Russell  described  some  of  the  first  work  on  thin  polymer  layers  using  the 
relatively  new  technique  of  neutron  reflection. 


Keith,  one  of  the  developers  of  the  first  theory  of  polymer  crystallization,  gave  an  overview 
of  the  current  status  of  the  field.  His  talk  was  illustrated  with  beautiful  electron  microscopy.  Organ 
followed  up  the  next  day  decribing  her  work  on  crystallization  of  long  alkanes,  model  molecules 
for  polyethylene.  Rabin  was  the  last  speaker  and  spoke  about  a  newly  developed  theory  of  the 
rheological  properties  of  poly  electrolytes. 
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